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SPECIFICATION 

1. Title of the Device: 

Nuclear Magnetic Resonance Apparatus 

2. Claims 

1. A nuclear magnetic resonance apparatus characterized in that this is provided 
with: a magnet comprising a case that houses a uniform field coil and a gradient field 
coil; a bed on which a body to be examined lays; a scan controller for unified control of 
tomography acquisition; an electronic circuit requiring DC power such as a gradient field 
power source or a high-frequency transceiver controlled by this scan controller; and a 
DC power supply device that receives AC current in the form of commercial power and 
generates at least 1 DC power having a predetermined voltage; said electronic circuit 
being housed in said magnet or said bed; said DC power supply device being located in 
a position other than said bed and said magnet; and a DC power input terminal of said 
electronic circuit being connected to a predetermined output terminal of said DC power 
supply device by a DC cable. { 

3. Detailed Description of the Device 

Field of Industrial Application 
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This device relates to a nuclear magnetic resonance apparatus for medical 
examination of the human body by means of tomography. 

Prior Aft 

FIG. 2 is an elevated view of a magnet for a nuclear magnetic resonance 
apparatus and FIG. 3 is a side view of the same; a bed 2 is provided immediately next 
to this magnet 1, and on this bed 2 a mobile slide dolly 22 is provided on which a patient 
3 lies; with the patient 3 reclining on the slide dolly 22, the slide dolly 22 is slid into the 
magnet 1. An aperture 11 is provided so that the patient can be slid to a position 
wherein the location on the patient at which the tomograph is to be acquired is aligned 
with a central point in a magnetic field generated by a uniform field coil, a gradient field 
coil, and the like, which is not shown in the drawing; the constitution is such that the 
patient can be slid from the bed 2 into the aperture 11 to a central position in the 
magnetic field by means of the slide dolly 22. 

A nuclear magnetic resonance apparatus transmits high-frequency magnetic waves of 
several MHz to several tens of MHz that match the magnetic resonance frequency of 
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a hydrogen nucleus, which is proportional to the strength of the uniform field; a 
resonance signal of the same frequency emitted by the resonated atomic nuclei is 
received by a receiver coil; and this received signal is amplified and subjected to 
computer processing to produce an image of a specific section of the patient. 

To describe this point in further detail, referring to the schematic view in FIG. 4, 
illustrating the structure of a nuclear magnetic resonance apparatus, within a uniform 
field space generated by a uniform field coil housed within the magnet 1, a pulsed 
current having a specific waveform generated by a gradient field power supply device 
41 A which serves as the current generator for the gradient field coil, is sent to the 
gradient field coil, whereby a gradient field is generated, and a specific sectional plane 
is set; the high-frequency current generated by the high-frequency electromagnetic 
wave transmitter, included in the high-frequency electromagnetic wave transceiver 43A, 
flows through the high-frequency coil to generate a high-frequency electromagnetic 
wave; the atomic nuclei in a specific sectional plane in the resonated test body 3 emit a 
resonant signal, which is received by the high-frequency receiver included in the high- 
frequency electromagnetic wave transceiver 43A by way of a high-frequency receiver 
coil; after such processing as frequency conversion to an intermediate frequency, this 
received signal is converted to a digital signal and 
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then input to a computer 4A. The results of computations performed by the computer, 
whereby this input signal is processed, constitute image data in a storage device; this 
image data is conveniently displayed on a CRT associated with the computer 4A. 

Thus, in a nuclear magnetic resonance apparatus, a specific tomograph is 
acquired by linking the operations of various electronic devices. 

In FIG. 4, the magnet 1 and the bed 2 are housed in a shield room 20; a scan 
controller 42A, which has unified control over the gradient field coil current, the high- 
frequency transmission and reception signals, and the like during tomography 
acquisition, and the high-frequency transceiver 43A are housed in the bed 2; a gradient 
field power source with a built-in power amplifier for the gradient field coil is housed in 
the magnet 1; the power supply for these electronic devices which require DC power is 
supplied from the exterior of the shield room 20 as AC power by way of isolating 
transformers 110, 111, and 112, and each electronic device has a separate DC power 
supply circuit that 
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converts the AC to DC. 

A tomography acquisition signal, which is an output signal from the computer 4A, 
is sent to the scan controller 42A by a signal cable 101; based on this signal, the scan 
controller 42A outputs and sends predetermined signals to the gradient field power 
supply 41 A, via a signal cable 102, and to the gradient field power supply device [sic] 
43A, via a cable not shown in the drawing. 

Problems to Be Solved by the Device 

As described above, the AC power for each of the electronic devices and the 
signals for tomography acquisition are sent to each of the devices within the shield room 
20 from the exterior of the shield room 20, but since noise on these transmission cable 
gets into the shield room 20, in order to prevent noise from getting in, such 
countermeasures are taken as providing isolating transformers 110, 111 and 112 for 
each of these electronic devices when a power cable 100 is cabled to the various 
electronic devices, and providing high-performance high-frequency filters (not shown) at 
points where electromagnetism from the shield room 20 passes through the shielding, 
including at 
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signal cable 101, there are problems in that, not only are isolating transformers 110, 11 1, 
and 112 and high-frequency filters expensive, but since the high-frequency 
electromagnetic waves which produce nuclear magnetic resonance have frequencies of 
several MHz to several tens of MHz, which are close to radio-wave frequencies, it is 
difficult to limit noise, even if high-performance high-frequency filters are used. 

An object of this device is to provide a low-cost, high-performance nuclear magnetic 
resonance apparatus in which noise, such as radio waves, is effectively limited. 

Means for Solving the Problems 

In order to solve the aforementioned problems, according to this device: a 
magnet comprising a case that houses a uniform field coil and a gradient field coil; a 
bed on which a body to be examined lays; a scan controller for unified control of 
tomography acquisition; an electronic circuit requiring DC power, such as a gradient 
field power source or a high-frequency transceiver controlled by this scan controller; and 
a DC power supply device that receives AC current in the form of commercial power 
and generates at least 1 DC power having a predetermined voltage are provided; the 
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electronic circuit being housed in the magnet or the bed; the DC power supply device 
being located in a position other than the bed and the magnet; and a DC power input 
terminal of the electronic circuit being connected to a predetermined output terminal of 
the DC power supply device by a DC cable. 

Action 

The constitution of this device is such that electrical circuits, such as the 
gradient field power source, the scan controller, and the high-frequency electromagnetic 
wave transceiver, which are operated directly for tomography acquisition, are housed in 
the magnet or the bed; the DC power supply for these electrical circuits is generated in 
a unified manner in a separately provided general DC power supply device; by virtue of 
a constitution wherein a predetermined DC power is supplied to each of the electronic 
devices by DC cables from this general DC power supply device, this general DC power 
supply device limits noise, such as radio waves, which gets into the nuclear magnetic 
resonance apparatus on an AC cable, which serves as the input to this general DC 
power supply device; and noise which gets in as a result of the DC cables acting as 
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antennas that receive radio waves can be limited by an inexpensive high-frequency filter. 
Embodiments 

In the following, this device is described with reference to an embodiment. FIG. 
1 is a schematic view illustrating the constitution of an embodiment of this device; the 
constitution is the same as the conventional constitution shown in FIG. 4, in that a 
magnet 1 and a bed 2 are provided in a shield room 20, and a scan controller 42 and a 
high-frequency electromagnetic wave transceiver 43 are each housed in the bed 2. 

A gradient field power supply device 41, the scan controller 42, the high-frequency 
electromagnetic wave transceiver 43, and the like do not have within them DC power 
supply devices that convert AC current to DC current to produce the DC power required 
by the device; rather, the constitution is such that the required DC power is supplied by 
a general DC power supply device 10 provided at the exterior of the shield room 20, via 
DC cables 11, 12, and 13. 

The general DC power supply device 10 receives AC current in the form of commercial 
power via an AC cable 100, rectifies it 
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and generates a plurality of DC powers required by a plurality of electrical circuits. 
Power supply devices of this sort, which rectify AC current and simultaneously produce 
a plurality of DC powers having predetermined voltages are inevitably used in normal 
electrical terminals that use AC power as a power source, and there are no technical 
problems in terms of the manufacture thereof. 

In the rectifier circuit which converts AC current to DC current, as a ripple 
component is superimposed on the rectified DC current, it is essential that a high- 
frequency filter be provided to limit this; furthermore, even if the DC cables act as 
antennas that capture radio waves which get into the electronic circuits as noise, the 
noise can easily be cut by inserting a high-frequency filter. Furthermore, in the prior art, 
the constitution was such that each electronic device had a rectifier circuit that 
converted AC current to DC current, thus unifying these in a general DC power supply 
device 10 does not involve an increase in cost; on the contrary, the device can be made 
more efficient by unification, and the constitution is such that, even in terms of DC 
power supplies alone, a cost reduction can be expected. 
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It is a matter of course that the isolating transformers of FIG. 4 become unnecessary, 
and since, as described above, noise can easily be cut, inexpensive high-frequency 
filters can be used, which also allows for cost reduction. 

FIG. 1, shows a further complete noise countermeasure wherein an optical 
transmission system is used with an optical cable 14 from a computer 4 to the scan 
controller 42 for command signals for tomography acquisition; as the signal sent by this 
optical transmission system with the optical cable 14 is a digital signal, it is particularly 
suited for optical transmission; furthermore, as high speed transmission is not 
necessary, this may be an optical transmission system that is fully realizable at current 
technology levels, and a common optical transmission system, using a quartz optical 
fiber as the optical cable, a light-emitting diode as the light-emitting element and a 
photodiode as the light-receiving element, is sufficient. Note that, as the data 
concerning the resonance signal, which is received from the scan controller 42, is sent 
to the computer 4, the representative optical transmission system shown by the optical 
cable 14 comprises a two-way optical fiber 
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and transmission and reception units provided at a transmission end and a reception 
end, respectively. 

By virtue of implementing this device as a primary noise countermeasure, a 
nuclear magnetic resonance apparatus can be constituted with such a greatly improved 
S/N ratio that it is not necessary to electromagnetically shield the room in which the 
magnet and bed are placed in a shield room 20, whereby electromagnetic shielding of 
the room in which the nuclear magnetic resonance apparatus is placed can be omitted, 
whereby cost reduction can be expected. 

In FIG. 1, in addition to the [elements] described above, within the magnet 1 
there is a shim coil for correcting the uniform field; DC current is supplied to this shim 
coil. When this magnet is of the normal conducting type, the uniform field coil is a 
normal conducting coil and therefore DC current is supplied to this normal conducting 
coil. Since the power for both this shim coil and the uniform field coil are DC, they are 
beyond the applicability of this device and a description and explanation thereof is 
omitted. Furthermore, in terms of electronic devices, in addition to that illustrated in the 
drawing, the constitution is such that, for example, a preamp which initially amplifies the 
signal received by the reception coil 
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is positioned in the vicinity of the pole of the receiving coil in a position separate from 
the high-frequency electromagnetic wave transceiver 43; thus the DC power for this 
preamp can also be supplied by way of a connection with the general DC power supply 
device 10 or may be supplied indirectly via the high-frequency electromagnetic wave 
transceiver 43. This has been omitted in the drawing but this device is also applicable to 
these electronic circuits which are not shown in FIG. 1. 

Effects of the Device 

As described above, this device is such that electronic devices such as a 
scan controller, a high-frequency electromagnetic wave transceiver, a gradient field 
power supply device and the like are provided in the magnet or the bed; the DC power 
which is the DC power supply for these electronic devices is produced from a 
commercial power AC power source by a separately provided general DC power supply 
device, and DC power of the required voltages is supplied to each of the electronic 
circuits, whereby noise that is transmitted by AC power supply cables and gets into 
[these devices] is effectively limited, 
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while inexpensive high-frequency filters can be used to limit the noise that gets into 
these devices as a result of the reception of radio waves by DC cables that act as 
antennas; furthermore, there is no need for isolating transformers, which were 
necessary in cases where AC current [was converted] to DC current and supplied at 
each of the electronic circuits, whereby noise can easily be controlled and the S/N ratio 
can be improved, while allowing for a nuclear magnetic resonance apparatus having a 
decreased cost. Moreover, the constitution is such that, by combining this with noise 
countermeasures such as, for example, using optical transmission for signals such as 
command signals from the computer to the scan controller for tomography acquisition, it 
is possible to omit the electromagnetic shielding of the room in which the nuclear 
magnetic resonance apparatus is placed, and a cost reduction effect can be expected in 
this regard. 



4. Brief Description of the Drawings 

FIG. 1 is a structural schematic view illustrating an embodiment of this device; FIG. 2 is 
an elevated view of a nuclear magnetic resonance apparatus; FIG. 3 is a side view 1 of 
the same; and FIG. 4 is a schematic view showing the constitution of a conventional 
nuclear magnetic resonance apparatus. 
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1 In the original Japanese, the two-character word "S/oltage* has been crossed out and replaced 
by the one-character word View" 7b the right of the text, an annotation reads, 'Two characters 
deleted. One character inserted." 
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